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(54) SEMICONDUCTOR DEVICE AND rTS MANUFACTURING METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a semiconductor device 
reduced damages and improved in reliability, and to provide a method 
for manufacturing the same. 

SOLUTION: A ferrodielectric capacitor structure is formed in a first 
trench using steps in which the first trench is formed on the interlayer 
insulating film 3 formed on a Si substrate 1; the surface of the Si 
substrate is exposed; a dielectric film 4, a Pt film 5 and a ferrodielectric 
film 6 and a Pt film 7 are deposited on the interlayer insulating film 3 
including the first trench; the dielectric film 4. the Pt film 5 and the 
ferrodielectric film 6 and the Pt film 7 are deposited on the interlayer 
insulating film 3 planarized and removed to leave the dielectric film 4, 
the Pt film 5 and the ferrodielectric film 6 and the Pt film 7 in the first 
trench. 
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H*#ifcS(s i nmmt zmm lxkc&z t zmi t 

£gd «k o izWj&aixX%& Z b ZW&b^h W*JS 1 

Ci«*JS3] mriE5SiS«*)i«oji£gezii/ffisa5{±friei^ 

SfufcJilBieiWiSi:. I^BBfiWitcmsnAiWB 

ztowmmmt. mmmmftm±izBf$.ztitzm 
1 conmt zmm Lxz&zb &mkt -t &*mfti& 
s. 

im&m ] mem 1 Mes^m^J: 0 
[fi*«8] mmmnm&mtmm*m&mfo<?)miz 

tmftmx'h & z t zn®. t -f&mxm 2 xa 8 ceib 
im&m 1 0 ] ittBKttfeiti*, mmmvi*®* 0 

US. 

[ w*j« 1 1 ] mmm&mbmtimmtemt cora 
miztmntmmm. 

ts-ttrnt-rsii^i otciaij^^^g. 



rmw&LZixxKh z t znmti'&'m&giS. 

U TI^CIirEiiSK«3&«LT»JftS<tT«r 
Set SriRffSi: f SfSsRJS 1 3 £iElte>¥&tt§£K. 

[awss i 5 ] wse*»»<u rut mrtsis*a«fc *r 

-rsis^Ji 1 3 (ciaaco¥«#^s. 
[HK8B i 6 ] y r«Bi. a i 2 o 3 . a i 

,O y , Al,Si,0 IP T i OjCOd'hcOC^KcK b •£> — O 

fihzb^mb^-h mim 1 a \,zim<n* 

[ wm. 1 7 ] m&L±iz&j8.ztitzm 1 o«iatKiHR 
(cm i u iuie»K«ffiS:Siaj-r sm 1 <oi 

mkss i os^s^^AKnem i ^>jn8netHR«ief(=^ 
b i>wmtm**tmmtk**>* s sftm&mi 
-t&m2<7)x.mb. 

mm i v>mftizmmmfo**'^ftt®im&t 
hXoi,z, HMtam i <nmffimm±.<mwmmw* * 

Lxmmto**'^fm&£m&sic?>mfttzBm- 
&m3cojMb tt-thzb £mmb-t&*mmiW& 

k as i l . wiem i commszs 

lulBft 1 <08»IiI**«>fc» l cO«ra^^*®(cMIB 

htchzb ztmb-rzwrn 1 7 ^tetso^^a 
imtm 1 9 ] nam 1 ia«a^fli»t: i 0 

««ffi*m*«jiGjfflw Lxm?i-h z b zmwib^zm 
mm. zcommmtfu 0 tism^co^v^^m^ 

mrnmim. tummmmtn&x/mi^mttmim 
wmsrrzimfre>*&zbzftmb-rz>ni!tmi 7tz 
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[fg*«2 1 ] mm i coma. im&vmNz* o 

temmvm i co^wmmn , mrfa^&i/WK&o 
TSJiLTitWL, friesB3<7)i§^. MieiiiiascfriE 

mm. znmmmmx o fcRwoffv^stcttfr 
«, » i omntm&u'ss 2 oratm l , mi ess 
i <oa»iusr*«>fc» i oaraiessjgaiKtessifStttt* 

miem i oai*® i cojaviEnfttua^oaccms 
§Kf»m. mm2cowmmm. mmmmmtms. 
vmim i commmm^mmmthxm^h z t 

C ffi&il 2 3 3 mm 1 <oaKi . Bffi&tflHIff (c X 0 

a£$*u *i<oier. tirfflitttttra. m2com& 
mm. mm^mm^mmRx/micommmma. ms& 

tk. miiMmzmmmmtm. m2com&mm. mi 
mmwmmm/w. i nmmnifimmm ixm^i- 
zzt nmt-nmsm 2 2 £3stta¥«ttg8<oH 

imsm 2 4 3 aasLht=»*$*ut* 1 commmmm 
izm 1 oaittBft u iuis*««® $:Jiaj-r-i»m 1 ox 

mim 1 w»***fci(ffl» 1 <ojmaMe*WLhfc:»«* 
mm Sr as 2 ots t , 

tt££ 1 <^«IE3t&tH«&zm3ERttfm»±C« 2 Oil 
ISI«»il«:*SW-*jS40I«i: . 

mm 2 o«is&*u9t*attRtt(ci$£ L-cinramflc 
♦mtiitB**, &2nmzBffrt$>m5<?>JMt . 
mm 2 comz-&#>t:mm 2 nm^mmi.iz'm 1 <o 

fjien 2 os^^K±omriei^ 1 commtmz^mt 
m^Lxmm2commzmim 1 

■*6ai70iai:**r*ii:*«Ma4:-*-*iNI«cj6aB 

[n$* 2 5 3 mm i ominjiMf eas 2 osigj: 0 
s. 

[fi^JB 2 6 3 »K±fc:JBjS$iifcSI 1 nmm&SM 

csi^ml ButEStg3t®£Siart-smox 



■tfSSISOXgi:. 

friem 1 coara^^sr/^ 2 «>«ffi*ro±fc:* 2 <o« 

ra*feStJ^5rlt»-r&m40XSfc . 

mm^^mm^mz^com^m^. mmzco 

mm 2 <0»**ftfc«E» 2 0«3tt&BIK±{c9!*tt 
ttf4£tt«-r&Sfi6<7>Xgfc . 

Lxmm 2 cr>mwzm9mm&mmzmftzi£&m 1 
coxnt. 

mtm 2 e>mf%immRtmsmmmtm±izm 3 com 

»3*>if*#jiW-ft*9*>I«i:. 

miess 3 <o»fe*«>fc«nB» 3 c?>mmimm±izm 1 o 
vress 3 o«ra^jK±OH?!em 1 owwmsrwi: 
loxgfcs-^r-rs^tsr^t-rs^^g 
[ n$g 2 7 3 msm 1 onetimes 2 one x 0 

[ 2 s 3 mL±.t,zm&z titzm 1 nmmtmm 

msm 1 oi*£-a*>7t:iSfrfess 1 wssi&sigi±^i^«(* 
wsavas 2 tf>m6»w«:«<fcJtflw-& jb 2 oxst . 
mm 1 <7>«fa^^±OHfriE^««cwpstXMfeig 2 
o««e«^^ wffcifc* t-CHuiem 1 «o»rt t=«ne»w 

wfen 1 nmfsmmstx/ m 2 co«sh*h±*c* 2 com 

13^2<OJHISN&tUi{=ff2^^l£L. HufS^20 
fitfidfl 2 co»«:*A^«5ffim 2 oS^^JlXlCmrlEI^ 

ecoxwb. 

* isxmm 2 omft izm^mmmmtmzmfz-£z> 
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mmtmztmthm 1 o^xst . 

mzm 3 <vmfm&mm±comim 1 cmmmivmik 

•earn ioxs^s-w-rs^t$r#sit-r«»^«^ 

[»*«2 9 j friss«aitc^$ii/cmr!e^ i oji 

W,S i„ T i,S i y &t/"Co x S i y c?D d *>^=5r< 
fc-*4iH*JSl7. 24, 2 6&tf2 8 

[M#i 3 o ] mmzm i ^/i^^i^^^-r sx 

mam i ^«rasesii8i£3i!RB<jici$* lt mmmmzm 
mz-txm i (o«5-m-ri>xst , 
msm i <oa»rtK*«t«ftatrxsi: , 
tines i <nmffflmf&Atm%z&m±.izm% , %to**'* 

humt z t turn ki-zzmmmemmji 

Cft*«3 2 ] me**/< 'J rM±{;m3co«ra^ 
mK*»*j rmtx h -v^t lx , H?iam3 wjira^ 
^■r sxat*^r-ri>£fc$:#isi:-rs i»#js 30c 

[000 1] 

mztth^wmwmf*nwsgtim\,zm?h . 

[0002] 

J. KoT. i-v h^tfh^Vj^^lfll^HfB 
[0003] 

fry- hftikm-?z*m#* * d o«isj*«icu;*rt£ 



[0004] £^«*<oar»s«*y- h^itsr^-rs* 

[000 5] 03 9 (a) tZ^tiotZ. V-X3 0 1 
aat/KP-f ^3 0 1 b**»j«Sii3t>'y3>'a61R3 0 
1 Affile, W*.BrcVDifefc:J:»)Bi I SiO B j&»6& 
*IW!E5nm<0»W*K3 0 2?&»|ftt*. W*. 
HrcVDffi*frJH<fVCfflWl 0nmWPti303^ 
®K^Jft-fl>. frUfcfCVDa^Sr/HVvcSBT 
0 nm«D$$t8m<fc®?3 0 4 fc£ffi{C#jS 
■T*. iKfc, «itfCVDife»ftffilf»TiWl 0nm« 

p t st 3 o 5 fcgnoMt*- a . 

[0 0 06] ZLX. £*i&»«fWil302. Pt«t3 
0 3, SIR1WM«3 0 4RtfPtK3 0 5£W;ltflMfc 
Wi4^I/^b306i^il,-CRIE (Reac 
tivelon Etching) ZtCDVyJ X.yf-y^(C«fc 
tcllft*^*. dixtCiO, V— *30 1 a&tfKWV 
30 1 btfH^ftati. 

[0007] 039 ( b ) fc^-TJ: 3 K, 

B.fc«sBfti»3 07 w=. jiisn&nuo 

0 7 SraiRWtcBfcSL-CBfSgOWSoaiiass 0 8 d~~3 
08f*»Jj«-&. *LT. £O®fa^H3 0 7S:a 
IRWfclft* LX V— * 3 0 1 a * 
*-;1^3 0 8a, HW-f ^3 0 1 b^T'Kii-r^.3^^ 

? h*-;u3 o 8 b&txp tsi3 o 5 4-eaii-rs3>' 

^^h*-^3 0 8c^»fi£-r§. 

h*-;l-3 0 8a~3 0 8cMig?3 0 8d-3 0 8 

fft*is*>x&m,zimr&. *<?*k, mwmwzvm 
im£Lxmf§iimm3 07 znaas-t 

0, rJV^^h3 1 1 a— 3 1 1 c&tXffi!§[3 1 1 d— 
3 1 1 f * J ^$iX|.. 

[0008] LfrLtctfk. ±i£l33 9(a) WIgt 

7X7^»y- 5*;^^-V-'*<iHm)K3 0 2, P tat 
30 3, 5S«««sll3 0 4a^PtI|3 0 5(C2i^. 4 

tz. zcoV74x-y^y?tfjm.< l z%Zti&tgr&. v- 

X301 aSt/KU-f V3 0 1 b iW-x^. 

[0009] £<^j: a ^*^i^i«s:y'- hmmm 

[0010] 4fe. ^ISm^^^^^^JS. ttSiWKfi 
XT€»ca^ ( P t ) $rfflv%. 5Sf^m#:fflltcPZT 

(PbZr,.,T iO,) &£m^X&f&.Ztl&. y'Jn 
>'^^:fflV^7tLS iro-fcXT'FeRAMSrf^&i&S- 

mimm<7>t&imxm\ £cote^sLhtcT^pt« 

®, PZTS?a.Z/±gi5Pt«^^-^->-^LT3SIS 
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[0011] Z<?>m$k<r)%6.mmte* J rJ*i<'?(r>®£r. S 
i - L S I 7°a*X'pl l z-£&tlh*m%F<7)M7ttfMzi. 

mmmv&tmtthzt. juMwciiBftfta 

*coffln r #£t&££#»S>*xT^&. ^^*fl7E(: 
TO&kcO(2*7t'&M. 

[0012] immjllz «k 4«Ht#fl:<0fl!ifc:, 3$f8tttt 
* 1 . iter n-fe * ^ - 5>fc: X 5 W&Mt 

SfflHM***^* b S i O.i&iliRtcoffiSfcffcfrKj 

* i£ttl»jt«Ta 3 #8Hi. - 3 3 

5 6 7 3-9&mc§h*3*i.'o**. mmm±mt lx 

(i. Ti0 2 , ZrOj, A I 2 0 3 mtfH$)X'h&bZtL 
T^&. L*>U "08111 fcUO**Ott, fflSfifcSt 

[ 0 0 1 3 ] -*\ fiifi^^^cOWISfcJ: S t . 3fi 

ttfttfrit:. mm. pztm4>m ij&qtiw-ic 

fclcj; &3$f8m#14c%frfbb*£ t * i fc tfttfr-yfz . 
[0014] *JMBt4±IEIIHS:Wf»it- 4fcftfc:*S*L 

&im-r&zbiz$>&. 

[00 1 6] 

[ mm tmfttt t&><?&%. 3 z am/mm i cost^t 

IflltcHififc* 1 comfiit ^mfit LT «r*c fc *»at 
[0 0 1 7 3 M««j«fc:J:*ur, *WHt* 

mmimw&m±tz&f&zti, m&mtmm x o t 

[0 0 18] ifc. *k9«j£fc:J:iUr. *«B^tt, 7- 

fw yzn^tiizmsQtfm&mizmmztitzm 



[0019]ifc, JSOcoffi£t;:«fc*t(f . ££ 
±f3Bj£3*i&* 1 aJIRNGIUtlcff 1 U 
HIEfflR«BBS:lias-r4*l«>lSi:. ariess 1 osi* 
*»fc««EIB 1 <OJiiaie«BUbK:iJ«Sr< fc fcttffitm* 

«nem i nmm&m±miineaiM***'ii'9im 
<n o % , ikft < k t «atm«r 3 Fafla»i l , mrtem 1 

co»rtfc:ilWB5*R«fc* -its Z t 

izx osiii*^ -vc^iae* fffiess 1 <o»i*hc»js 
-r 3 ^igt * i t zimt -rz>¥m#mw 

[002O]l«J:^:. «meitlK3Hftnic»JK8 

o . y- b**^? mmnrnzmxtfrns, Li&mx- 

[002l]*fc. TJB-(bl^*iglci 

t s - ftmmmfo* * > ^fmimzR^z 

[00223 ^iJtfOtK^lCfcixff. *^HJ{i, HMK 

±K:»j«*<i!t» i coaiaifeSJSfcm i <Qm*m&L. 

*ftfcWK» i «*raieiw»±tc»wflE*m*«i»r6 
as 2 coxs t . Mie^ i oJismsi«±ofrfe^*tt 

is 3 oig t . ncff i ^iira^^^t/Hrr 
flet^«*««±ic^ 2 03jmKiui»mf «JR4 <oi 
at , Htrie^ 2 coss^aassra^wti^* LTiute^ 

t . fftSEff 2 <o» Sr #ftfcl5K» 2 *)®ia*6l§BLBcJil 
10«@Wt4Sr«IS-r.§>IS6^xat. B«te^2i7)Jl[a 

2 «o» 1*1 tc huisss 1 com^w^f £ $ * s as 7 coxa 
1 0 0 2 3 3 z<r>x o (c. mattiiR(=a8;n(cj0jft$ 

COR I E^£ffiV^^^--y^xa*Cf^i:^:S. fig 

ot. r^xv^ = ^;^cor^-^a««ffi^s. 

[00243 WffcJfc^XSKJ; 03WW**-v 
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[ o o 2 5 ] 4fc. msmtt^^^mmmRth 

zkiz**). &tmc7)Wffiimz®mz'tf ozt &x°z 
4. 

[00 26] 

coo2 7] (mimtmm) mi um&m&i mm 

4. *mtmmit. *»mfm i s (s«§/&ism 
wm/nm/wm.^/'mm tmizmm-rzMixk 
-r. 

[ o 0 2 8 ] a l iz^-fj: d cc. SiSti fcy-x l 
aRlSVU4>l btfBf&ZtlX^^. ZCOSi&Ul 

-XI aRX/bU^yi b<r>B^tVC^\^^^)V 

mm±.frhv-A i amfvu-i y i ixo-aKc*-^ 

SErttCJi, Wi.{f B i 2 S i 0 5 *><i>&-4II/l5 nmOf£ 

£SB idle, MV1 0nmC0Pt^5^1?<^$il 

S BT*»6^r*IWt3 0 nm^itM6^I< 

SBSradidfc. ffiUI 1 0 n m<7)P t!7^<M$ 
*Vtv^4. ,L*i&»«fl*4. Pt«5, 3£I8ttttlBI6 

4 . i^s»H4 , p t jbi 5 , mmfam 6 u^fWK 
[ o o 2 9 ] $ aia*£iii83±(c{i/iigffcs£ffit8 

WMMtflTH*. «SWttMB3&tf8t=H:3:'*?h 
8a~8c*«5ilTV^. JHSI&&IK33ctf8£« 
jIL, V-Xlai X-m?& a>3>7h *-MZ&m& 

m#>&£nx3>?7h8aj)mf8.nti.2>. mfflmm®; 

3RXS8Znmb. KWi'l b£X-m-?&3>??b 
*-Mz&mtf®#>&£1xX ay-??b8 btfB&Zti 

4. 4^. wm&mQ*nm^. ptrnzx-m-tz, 

ay?? h*-Mz&mtfmtt>&£tlX h8c 

tfjBOLZtih. ttz. zommiimm8<,zii&ziy?7 
b 8 a~8 c est-A-? x rt- 4 x o izm&w&i&z 

tlX^Z. ZOmmzii. vy?7h8a-^8ctZtl 
mS§lW£&*£$ft4IEIfi9 a~~9 ctfMfSLZtlX^ 
4. 

[0030]^:, ^mzmz&h*mwmm<r>$m. 



3fi££02 (a) -04 (g) ?)IIISr®0£fflVvai 

izmw-tz> . 

[003 1] t-T. 02 (a) ItZ^-fXolZ. Si&m 
1 ±mizp o 1 y - S i 2 aRX/S i N 2 b 
BtfttZ. ZLX. S i N2 bRX/p o 1 y-S i 2 a 

zs*?--y7i,xztit>t:s ims.i±izmmmzm 

#£-£4. Zttt>MtRmzmf^2>SiN2bRV : PO 
1 y-S i 2a^W«ffiit*^S-y-ht LTflStg-f 
4. 2a&tX2bcoaS«jtS-^S-y-h2t 
of .ft. OT0S«JE«ffltT, 0*(iL&^ 
S iS«l«BBtc{iy-M?-fbK2*>'^$iiTV% 

4. 

[00 3 2] mz. 02(b) tc^-rioi-, zcon 

—y— b 2 £VX? i LX S iI«l»y-Ala 
&tf y 1 b £0Ulf-f ^yftASf?:ffl^tM 
"T4. V-Xl a^K^^Vl b<0Jgj££*Ut 

SiaHSl±fc*IB««W 3***^4. *LT. £<0 

*ist&iiUK 3 nmwzw-mt-? 4 ztizi o r $ -y- 

h 2 £SSft $-£4 . i OWffcl&Cli, S i N 2 b 

[0033] <xtc. 02 (c) iz^xoiz, mmtm 

4. Cl<?5r5-y*-h2<7)^&Xg{i, 7i7f-l7f 
y/tCDE (Chemical Dry Etching) Zm^Xffhtl 
h. ZCDXolZ, RI Eft*fflV^tBJ**tTd/S«>. 

y-x UWWVl btc&^r^-i^ffl^ix 
4. uiT, ^5 -y- 1-2^5X0 m^Xffififci*** 

^isfzftfct&ztttchifi. y$.—y-b2£m£ 

L$ri4Mi-t>*4. Cl^r5-y-h2$:l^*t : 5rv^ 
»tt. X-f y^-^^h^vyx^fcL-C^tCfilSI-r 
4. 

[00 34] C!C7)J:5(C^5-y-h2$-^*t^ 
y-Xl aRTSYls-i y\ blzmttltzl-Ar^JUm 

t£<7)±.iz, mfsimkm3izm£tifzmi$&*-?. mz, 

H3(d) iZTTsi-Xolz. mw-zmiz. IStt*)S4. P 

t«5. mmw.m6RVPtm*mmmBm- 

4. ZlXbWWmA. Pt«5, 5S!S«*^6at/P 

4. ttz. ztit>mnftm4, ptms, mm^m 
RVPtmni, misitmmsnmmtzm^x . torn 
^m^Rx/m^Bmz^x mm-^mmx-msii 

*md£olzm<Bf8.Zix&. ftoT, ^*B84. P 
t « 5 . 6 P t K 7 {4JJEai«T* v ^fi 

fB»SS«i, SI1E«K4. Ptl^5. 34^«cJR6SVP 
t^7«0K!S^^2mj: *) t/£v%y-x/KW 
|aj<0«®2:Wr4. PtJg|7tfD±®<i, JBIStfe 

3 o±® j; 0 1 ffi < QMt 4 . 
[0035] act. 03(e) fcjjH\fc 5tc, 5ia±® 
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<o. «sie»R3_bz>ptii7. gmttBte. ptK 
WlzBtfLZixtz P t m 7 <r>±M± x^mm^tm^n 

L, «oeiai$g*£JK3fc¥Ba**^*fc.r^T'CM 

p*^t-ti>. ciftfci'K m9u&a»3cft**ifc± 

EAffiai£^tffl9(tfSrettK4 . PtlH5. 5$1$« 
fWR6fc:ffl**ut«Bet=fir4. 3&iS1gtt6c7>]£ 
WSKHififcEiaWcttP ti7*>'aftiii^ 
flBtfcSr*. :il<ilSfM4, Pt«5. ttR«»lR 

6&^ptji7(cj: , 9, y-h^w^ftmi owm 
mzixz,. wmv*'^)-r--)i> (6oo 

[ 0 0 3 6 3 mz, 04 ( f ) fcScf <k 3 fc. flfflttg 
R3avy-h^*^^^«jfil 0±fc:JilBB6l»R8a 

[0037]»:(:>i4 ( g ) (c^-r i a fc. jubkik 
K8aiB*J£iilfct-*»**»*-r*. *l/C. SfS*& 

3 y* ? h 8 a~ 8 c 5.yffi£l 9 a — 9 c *u 
[ 0 0 3 8 ] 4/s , CtfOJ; a teSS«§ftrt:¥#ttiS*Z> 

±tc^j£$*u y-f^-wts^wjii o 

^SftSny?? h8c£|£i,vc. -r^T/HUf&Si§l3 

tf>t05lc{fH*:Tjn$*7.&. 05^-f .fcdfc. SStt« 
iS5 l«i. ny^^h8aat^8b{^^ixT>-'-h 
*-r^x?fltitl Qim&Zti.X^&<?>ifit>fr&. £ 

fc, y-h*-wcs^»»i o«. pti«73&«affiw«c 

H6£»**u »»W*il6*«Ptil5fc:«*n, Pt 

s„ c:^oll5^c5K■ries^cll^$i^^^^«ri:^it*>-?)^ 
[0039] ja±^)ia*isTi8a$<ifeafflWf*cy- 

0, «fWiy-h«E. iw&ttFuymarca*. 0 

[0040]^. *ns^®^y- h mmnufttm 
h. mmm*mm<7)m&, mmw*mtmmz®zy 



10*t'Z?>fr$!i**mft$iW$:tmLX&< 
6 <9k:*f t T . *HJ6^«^^jtOJ^ , 1 0 %.&Jl<7) 

mtmmzitnLx&Mz&^&immzii-r 

(0 04 1 3 zw^oiz^mmmizxtM. rs.-y 
-h2zm^xmfmmm3ZM9miz&f$LL. mzy 

mmzmfctz. ^iicio, y-v^\^^tmi 

0 oH&SIgfcx y ^ yfTffifrF&b tt 0 . RlEf 
1 b K&^C t * { { J t ^ i: ^rv 

[0042] ( m 2 mtmm > *ns^^{4^ 1 
m<n$g&mi,z&*>&, *mtmmii. y-h*+Jiis* 

[0043] 08{i*HSfe^SlO#afC*ilS^«cftJS 
*R4, Ptl5, 3ft»W«cJR62M^PtJB7*»4>«rft 

^«4m i njfi^ffli i: fta-r s . *hs^m*^ i mm 
^T'S>i»„ -r^*>. *iatJB»TJi. i»«ftJK4. p 

tJK5. 3l»««cil6aifPt«l7Wf^T. ^Br® 

iHi^«rW-r-sptja7ojsa5tc(i. 3^;b8 
ctfmm&LZtix^h. 

[0044] *m^mizfah*mimwr>w£m 
it, 02 (a) -03 (d) (ounumi mtmmk£ 
<mtxb&. *m&Bmm%z>cwi. 03 (d) <r> 
xmco&. gmzffiz^mt-t&imizhh. *mmm 

mnmit. 03 (d) <r>TM<r>ik. 09ic^-r«}:atc, 

cMPfciOTia-fm^-r*. z<wm&t&&M* m 
m$m3 ±op t§&7 , 3SMm^iK6, ptKsav 
i^««s!S4 zmffltmmtfmta-t&tx'MixmzLx 
v^<. -etr. -i^je^M3*B^nffit7t^, pti 
7<7)^bb^ x"m<t*mtfmt& m iz^mitimmj 
■th. mwi^itf. mmsmmmmtmiiiLxfrbP 

tR7tO*®*<CMP(Cj: *)&i:Ztl&&X'<?>m( l ZCM 
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#nptmi)mt>ti&. ^mit^mut. cm 

[0045]^. z<r>m9i,z^-ty-Y**^i"?m 
h\,zzcr>mzinhix%jLmm 1 mtmmb&m-r&co 
[0046] zcoxoiz, *mmmco xoizptm 

KCMP£i&T-f ft. ClixtCctO. CMP#K?*$ixft 

ifct=j:4Ptfflt7 (±umm) commit* m±t&z 

[ 0 0 4 7 ] JfirtJ . *£tfflAR*)^tt^tt±lS^ 

mmmzm i o t^-f. 0 i o fc^r*aw»«B**08 

**. 01 o zv&am<r>y-hziy? 
7hl 00clim8iZ7j*ty—hay?7h8c£*)i> 

ft. fiSor. y-hny^i? h 1 00c{iPtM7O^ 

«£l£<i:ft!fc#>. i»y-h3^?M00ct:S 
*WCJ8tt3*i4f« 1 0 1 c tH8K5%^iEaWi J: 0 

[0048] dOiotc. ±g8««gt^r-S»Pt«7c7)^ 

mcom&zm-th . 

[0049] < jh 3 sttreas ) i mmmn 

3£&miz&b& . #§njre«i<iss i m*re® t us- o , 

«HISMF I S (ttfl^mttl^RVttK/?* 
[ 0 0 5 0 ] 111 1 

tt«JiJt£j^-|fi8BrBS0T-&ft. nz^-t^mw 

mmcom&tim 1 its:-?, con. y- h^w^ 

*«tjtT'$>ft. 11^, »8ttR4. Pt«5, 3$ 

9m*K 6sixptn7co4 mmmizx vy-v* 
*?wmjmf$£tix^h. mi icom^. mm 
#m4. mmm*m&x/ptm7<7>3mifflkx'y-h 
**;-<i'?ffim { mf$.zixx^&. tbcoffi&um 1 tft 

lr?"ft. 

[ o o 5 1 1 zcom i i ^^w«M*>«sttr8;£ 

S^it#aod *>. 02 ( a ) H22 ( c ) ^-rx 

m±&immmmt&m-?h<oxmm$ i m^z>. 02 

(c) (c^-XS<Ott. 01 2(iZi^tXWm<, 
[0052] Z<nm 1 2^-fIgti, 03(d) HZ** 



-txmtmtmiz, mm$mm3iz&£ixtzm&z-£to 
^s^stc mmftm4, m.mm^meRx/p tit7 

<a8Kl/C#jaW6. 03 (d) fcM&ftO)^ R«f4c 

K4 1 %immftm e ?>mz ptis **a/c#jk l&v * 

[0053] &(C. 03(e) *>XgfcH«fc, §£S± 
ffi^CMPSfflV^Tfflftlftiti. COTiUfcH** 
T»ftTiB*«PtK7«WB(Cj«-** , CtBfTS*i 

*iftjsa5&t/ffi!ia5tHi^ias6tt±p tfl87*««Aa 
4nfc«jftk*ft. £*L6m*it4. 5ttmfHi6s 

tfPtJR7CJ:D, y-h^r^S/^HMtl 0 2^ 
Sftft. filtifc. »8»eSBt8&tf9*iHltU Sfctc* 
<0a3^?h8a-8cauqE«9 a~9cJMt 

ftxs«m i stmmfc h*c* ft . 

[0054] deoj; o iz^mtmm^zXtiii, MFIS 
(mfi§/3$f^«*M/I^m*M/#«*) «j§o5ilS« 

#y-h* *rtis9itth*mwmm.xibr>x i>m 1 

[0055] *Hire®«01 1 {C7K-f««{clS^$ii 
fttcOT{±^v\ 

[0056] 3|ciisre}s<om i co^mmim 1 3 

-f. 01 3i:01 lOWffili, 09t01^M^fc|5lt 

t'S>ft . -r=5r^*>. 0 1 tc*i(tft c m pumxcoimtb 
Wk4mwwm3&m-T&f&i:$#>h z t iz x 0 , 0 
9t=*r«j«*«»^4. zixtmmiz. mi n^t 

witt.ii 3^-r«^#A>^ft 0 
[0057] *mm&mcom2co$eBm&m 1 4 
•r. 0i4fc^t-«i> 01 3izvk-m&z'<%&tzib 
commft&4 meoc m PTMX'co^-mm^comT^M. 

Zmi3com&J:*)i>Zbtzmr>hZbX''&t>tih. J; 

^«is<7)iDX^T-rft. ztiizj:*). Mffltm®3± 
iz&mm#m4&x/&mmtomi>jmm&iiLZti. *>o 
»*(ciioa*&»ofc»«(WH4. %zmm&%i6%xsp 
tmfrt>%hy-v**r'*i'-7mm.m%ktih. zco 
m2<v$mmz%htzMz\^ ptwkitmmwme 
<ncm pfc&mittfw. 1 cr>2mm«?m 1 1 com^com 

&£*)i>ft^Zb1)m£L^\ Ken. CMP|^56SS?Jt 
bit. ^=5rft^«^*CMP|^6$^ft^r£05:v^!B!)« 
<7)|^$iifta«c7)ifc$rti-r. ^<7)^2^«^ 
aOT«*6£»TftPtK7<OCMP»*»iRJt 
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ti ft ms.im\ xniffi ± L v * . 
[0058] *IMS^ 3<7)3£&miZ. Ill 1 , 1 

3 Rts m 1 4 iot^y^^h 6<7)/2: v * y- 
tt-t&ffissx'b ft . 3 <mffim<r>-&& 

«§j££01 5tC^-r. 01 5 (a) Ji0 1 It, (b) 

uaa 1 3 1=. (c)uHu tawst-ft .115(a) 
— (c) tttfertu taii.i 3&i>'0 1 4 ttt+y 

Vziy?9 hi 5 1 c«r*LT^ft. ££>l£i»v3 
Ml^y-h h 1 5 1 etc*— A-7>y 

r-fftidtc, ffi&l 52 ctlll 1. 13&tX014 
iz^-fWM 9 c «fc *) t j£l «f8«l * * L T wft . 

[0059] < & 4 sttttKB ) *»»iai 1 mm m<r> 

SBBWtcfifcfoft. *ll«fi^!SiimijlSS^®i:^5:0. 
*%Hj$rMFS (ti^iW/W*) 
ffl-TftfflSr^-f. 

[ 0 0 6 0 ] 0 1 6tt4€dira£ffift¥*tt%K<?>£ 
♦W»j«*5r«B8Brii!EIT*ft. £*>B1 6 tcfl*f¥i*tt 
*M^»Jfc&*Elltf>flMii:»3r««>tt, y-h**'^ 

^flei-cftft. @i<o^. mmm*. ptis, 3$ 
tsmftigi 6atxptji7^4 mt%mz£ 9 y- h * -v 

H17*JB^TKW6. =Sr*5, £<O01 7 
fl*»tf>«3i#ifc<03t>. 02(a) ~02 ( c ) tc^ 
■fnSttfta-rftOTKWi**-*-*. i2 (c)t^ 

-rxsoa. hi 7(c^-rxs*^<. dco0i 7^ 
tisn 123 (d) iZTfctxmtmtmiz. mmtm 

*tfPt«7£«aiJ^3<^iB«i^-C. 

«3J:5fc3t<»KL"rW*-«-&. 03 (d) fcJMrft 

S. «ot, 5l»««c«6aVPtR7J4±Eai»T» 
v ^2Btc»^i^«a**' ft BrB0»«3W» ^ ft . 
[0062] 03(e) cr>XMt H*t=. £IE± 

Bn^cMP^ffluT^a^i-rft. ccwa-ffcisfc* 
u . Tan™** Pti7 <omm z»t ft * -cub* $ ti 

ft. £ toe J: 9, ftffio&ffi&tfHSM:. 5feM«f4clR6 

tern**.. 3&*-3M»s««c6t=j:»)a5e$nftisai»v« 
arcH * tussm cu pti7 * tuanm. t 

ft. iiife!l»«*IH6&VPtl«7t:J:0. y-Mp 

■v/N-^^m^n^^ixft. ®rai^^8atx9 

9 a-9 c t»jR-rftIS«» 1 ^SfiJB.Wi: H«T» 
ft. 

[0063] .rcoj: -5 J:fttf . mfs 



raaw«Mi*iWft. 

[0064] *nit^Js«0 1 6 izjik-fffimzmfcztL 

fttcO-Cti^V*. 

[0065] 2js^jt^©<0m 1 <D3E#W*0 1 8 tc^ 
f. 018i:01 lORKRU. 09t01<5Ora^fclRlb 
TJ>ft. -r^rt>*>, 01fcJ3»tftCMPXtrc<Ol#gf* 
JK4»<0¥ifift«!*<0*T»*A*W>fti fc KJ: 9 . 0 

9 »cjj%r«ia*«»^nft . ztit mmiz. 01 6 k^-t 

[0066] 3j=HJt^©O^2WS^^I&0 1 91=5* 
■T. 01 9JCSrrtftft(i. 01 8fcijc*MjS*»ftfc*> 

coi^m^n 4 c m p xe-c<o¥fflflaft*<o»T»(f^i 

£01 8co%£i9t$^t=^ft^fcT-t#£>ixft. J: 

0 A«micu » amtwi 6 t t&tixmm 

*5:*IT-rft. intCtO, S^^^3±{cti3Si^« 
6 *qaw Lf<:B#^T'y- h # ^ v ^ ^ «3t^JOX £ 
^T^ft. ^atCctO, »^f£^H3±(c{i3Sl^m^!l 
6 ti , ^oJigp^JiGfl^ £ o ^ttiMEWR 6 

StfP t K 7 *>^>^rft y- b**'ii'?M&im£>ti 
ft. itf!)*2<we»«*»ftfeftfc:«i. Pt«7fc3S« 
6 CO C M P liSW 1 <O^W-^0 1 6 CO 

[0067] ^Si»lOS3^Hlt 016,1 

hny^^ hSr^r-rft^BScT'ftft. y-bnv^^h^" 
JEV%««4: LT(i. ^3HSfi«®tc*L^0 11.13 
S.t/0 1 4 ft0 15 cO#««t ft . 

[0068] (msmmBm) m2ot,t*ftw<?)m5m 
ft. *nss^ti> *»^mfm i s (mm/tetm 

ns©^® b mtctm&y- v ?i<mx'h ft . 

[0069] 020 iZtjk-tXdlZ. SiSfiUCV- 
XI aRt/bUJyi btfBffcZttX^&. Z<DSim 
IlJbCIt i!S^M6 l*^^StLTV^ft. CicOS 
ra^JK6 ltcti^lco»gp*^«$itT^ft. S i* 
«1<0^^>, y-^.1 a.RVbl"( yi b<?)Bf$.ZtlX 
V vfir V">f- a- ^U®1SJ:{C i «0S 1 crymUtfB&LZ tlX V ^ 
ft. .icOSSlOjfigprtKte. «FiJi(fBi 2 Si0 5 A^^ 
ft^ff 5 n mcO!^m*IK4 t)K Z C0& 1 cOMgPOJgffia 

iS4<oj£a5&i^ii«*a^. ^omico«ssrt^5t»-r 

I.J:^:lfl 0 nmcOPt^5*^^$ixTV^ft. 
[0070] «ra*6StK 6 1 ±fi£^ 1 <0»35± 

t^<6TJiraie»^6 2*^$^T^ft. cco«ra*e 
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com&ov-x/ v v-b$\<rmmt . sb 1 <r>m&co 

gPF*JtCti S B Tfrt>%&mm 3 0 n m(09fi8mWR 6 

ftoT. PtK5fc«l/t1MJStt«K 
6*5S1L. a^&f^mRe^y-X/KWy^ffi 

[0071]4fc, i<03£UimK6±5"&y>TJil3ffi 
«R6 2±t:l4Jiia«eiMll6 3*q»jRSii-CV^. «IcO 
*iaM6H«6 3fc:<i, »2«0»»fc««EfcffiiljW8JR 

<o$gB<o v-x/ h v 4 >uftcr>mmiz . is 2 <o?»g5co 

»rtfcU4W¥l Onmtf)PtK736«»ft$<t"C^*. « 
ot, 5fflW«cR6fc:*L-CPt)H7*q!MiL. *>oP 
tR7(omBttatSmficM6<7)M(fiJ: 0 i£<»j£S*i 

[00 7 2] £<^PtR7±£-gtf>TSia*&ii 
«6 3±fcttfiiiaB6HW64j!flBlft$tiTV^. 8^*6 

V^&. JH3B6&R6 l~6 4£SiIU V-XlaiT 

h8a«?iiS t JH38tfiR6 1~6 4£KjlU 
HWvib S 3 > * ? h /UfcAAWflffiK) 

Ssttixzyf? h8btfm&zti$>. *>t. msnett 

R64£S3IU PtK74T31^-*3>'*^h*-A' 
*UC rj x ? ? h 8 c tfjmZtL* . £ 
fc. dc0«Hie^R6 4tC(±#3y^^ h8a—8cJC 

c o o 7 3 ] act:. *mfmmnz<&&*mfamE<D$m 

31£5r02 1(a) H22 2(g) OTIgKHEISrflUr* 

COO 74] *r, 02 1 (a) (CiS*-J:3C. S i£ 
« 1 ^MtCp o 1 y - S i 2 a&t/S i N 2 b £JlKtf3f 
*LT, S iN2b^P o 1 y-S i 2 
a£^?-^^LT£^£^ft(eS#$-fc!rS. £ 
ft.6*RWICH#"*-* S i N 2 bR(Sp o 1 y - S i 2 
a<7)Siilijg*>-r 5 -y- h 2 t LT«IW-« . 

coo 7 5] mz, zcon-y-h 2^-7X7 1 lx 

Silll i&ffilz y-X 1 a&tf K W f 1 b £ffl;L«£ 

-f^^aA^i&fflv^T^js-rs. a«c. y-xi a » 

l^HWyib OJUKSitfc SiSfil ±t=JBBB6HW 

¥fflft**.Ii:(cJ:*)5''$-y-r-2*StB3-y:*. i 
^ffl-fclgTli. S i N 2 btfX b y'*b LXtikt&t 

c o o 7 6 ] ace. 021 ( b ) tc^rj: 3£, esse 

&R6 1 fcRffS-fcoor 5 -y- h 2 SrjgiftWtcBfc* 



z<r>y$.-y-b2c?>miTni*. -)i7hX7 

fy^tCDE (Chemical Dry Etching) ZRH^Xfih 
tl&. cWlolZ. RIEffi*fflV^t=lft*S:ffafc 

til.. i<OJ:3fcr* r S-y-h2Srl**Lfc«S*. V- 
X 1 aSi; HM^lb lz&&tlt:1-r*;l&.1&<7)±. 
li. W8HUMR6 l fc:«4iifcilS 1 
C 0 0 7 7 ] ifcfc. 02 1 ( c ) fc^rf J: 5 fc. gfi£ 

*l&KWMi4atfPtK5li, CVDaCi^W 
MMUtfi*. £*U>»«M8t4atfPtlR5tt. 

*gjiR 6 1 o r . i ^sgpojs^aw 
fflW^^fc»oT«»%-«o«iJSE-cjR i ?>8ias£«3 

J:5fc:W<»J*3fi.4. «oT. «W«cK4ai^PtBI 

tR5<9R/?«o|n<7>2fgJ: 0 h&^v-x/vuj 
|6j<0ilMI£3rt-*. iot, PtR7tf>_kiHtt, 

C 0 0 7 8 ] fctc, 02 1 ( d ) IZ^-fX a gS± 
ffiSrCMPS:fflv^-C¥a-fLI^*-r^. 

«k o . sra^ji 6 1 ±co p t r 5 at^m«cR 4 
s. «ra^»R6 i*is*«itasL<tafccMP$' 
$ p t jr 7 o±® 4 -cTSftisftijWifT l . ffla<^) 

«S^iR 61Ptl7 <D±Mt wmtfi* b-yfztZ 

m&titziMSM i o«a5<oisj»a^flB»*«»*fWK4 1 

PtI5 3&»«46a*n^fllJS t «r s . 
C 0 0 7 9 3 aclc. 02 2 ( e ) ISprfJ: d MBtte 

i at^s i w»^±tc«raiaaiR6 2 *«hw 
-f-LT, £<a«aie!HR6 2&ai^(=ii^u m 
ioai«fc«Hrp teste, »i«*ii»oy-^/Hi/ 

BEf*. i<?5*2«7)ai»«r**>T««^1ilt:» 
»K«ll6ftcvDWKcj:9»«W*. z<r>%nmmfc 
m 6 {iSfasa^R 6 2 o*®aixm 2 ^mgp^js^aix 
iHia5o»«fc»oTt5«3r^-<?)Rjf xm 2 nmuzm 3 

J:^fcW<»*S<x«. 3SISm*R6(i±ie^ 
[0080] at:, ila±S$:CMP$^fflV^-C :s Fii^tm 

»w*«6**isft*sn. era*&&R6 2#ssai-r&. * 
fe, ®ra*e^R6 2^ffi^'isiu LTtt&t c m p *iffj 
as. -eco^*. esiesR6 2<o^ffiiA^^Rj?^ 
$ a , ssia^R e2mmt mm 6 c7)^s 
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[0081]»:, 022 (f ) tc^-f J: dK, <I<9& 
3 *LT. C<3JliatKll«6 3&lHRttfc: 

i$*u m2^«a5h(5{i'iBit{aa(c. *2*>aisw>y 

£*>ft3o3*as£#*>T£i 

■£Et=PtK7£CVD8^fci»)#j£-*-*. dcoP 
t M 7 tiSOI&Siffil 6 3 ft 3 ^»a5£01gg6S 

tf IM«tf>#tt(ci& -a T J 5H*-«)«JiCr» 3 £S 
3J:3tc»<#JSS*i6. flEoT. P t R 7 (iff 3 *>i8 

[0 0 82] mz. 02 2 ( g) teift*- iatc, §£S± 
BlfcCMPfcJflvvtTfiflflfc*'*-*. i«VFffi-fKHi*t: 

tM>CMP*<«fr$*t6. JTOfcl*§l6 3<0 

*ffijW5fse*>lWP!Wlfc*S*U ara^R6 3*Mt 
Pt«7*>«IM«Ht*Ste**v\ £<*>gWTCMP 
jW»T-T*. C^Uci 1 ?. »3«0»«i*ifc:PtI»7jWI 
iWiiiutflKei:**. $r*J, ft 3 OjfgBtift 2 OMU 
J9fc£v««MW-4. «iT. PtK7tt3S»W* 

c o o 8 3 3 § (c. ns^wcsra^^as 6 4 *«at 

S*. 3^?b8a~8caiW9a~9c5:ft 

tJiiti, ft 1 sttraj: raw-cfcico-wwi-r* . 

[ 0 0 8 4 ] .1 co J: 3 tc*Sgj5feJf?.©(c . T««fi 

t%&p tm5 tmmfrm4 , mrnt^me, ptm 
time m p ^fflv^ss?wcMt§ . «ot, 

R I E««i«5>f x^f y/Ki4^--y^igt 
A. RIE*£JBVvC#J*Lfc*£fcyfet47-5X^» 

[0 08 5] PtK5&tfRtttt«4. 
H6 , P t§|7#**vffh.C MPtcJ: 95§ijXHT"JiI<Kgi 

jftsii*. t£->-c. *it-m«oii4~7»*<oflR(=Jiia 

ttttfflt4. Pt«5. ®ffi%#m6RXSPtm*tl? 
[0086] (ft6Htt^©) *HJfe^®«ift5H^ 



[00871 02 3tt:*£gMM&ffi&^ttga<sO£ 
<^l££7jrf *fiM0T'*>.g> . i <D0 2 3 

->?mmxh&. i2oo^, i*m#si4. ptig 

5. mmftm6&V : Ptm7<r)4mffimz£r ) y- h 
fiffi&m&.ZtlX^&. — 02 3<7)i§ 
18m#St4, Sfe8»fMK6A^PtK7«>3JmUi 

[00881 ^123 tzttz&tt&mvm&m* 

024(a) -025(e) OlSWiBH^fflV^TK^ 
12 1 ( a ) RX/ ( b ) (3i^xattft5jet#IB 

t^m-rtcox-mmit^-rh. 021 < b > t^-rx 
s*>sl 024 ( a ) tz7atJLfflm< . 

[0089] 024 (a) fc^i 3 «iafg*ilSi6 
4 & JUBH&ltlR 6 1 T . A>oft 1 <D*fl8flc9 

&&Rvw&&mzm~>xmm-<7)mmxm&zmo 
£otzm<cvDim£m^xmf£t&. 

[0090] {Jet. 024 ( b ) ftiprfj: a fc. ggx 
ffi* CMP Zm^X¥iBim£-t&. ClcOCMPliSfSJ 

6 1 &m as l . $ h izmfflsmm e 1 co*® 

1 o»*±^»«f«H4 wfiiSi: R tS§ iztb otT 
WnZtth . ^ixtcj; 0 . «H*e^M6 1 (cR«fMR4 

tfmsRmzmtb&ttitimmb* h „ <j:c :««tflt 

R4±$:-ir* , >T«ra*e^R6 l±(C«S^H6 2 5* 

l, ftKo^gptdtrPitasfc, fti<oai»<oy-^. 

[0 09 1] 02 4 (c) iZ^-tXdiZ. ZCOm 

tCfcOjMWi. ^O9ftR«f44ll6ti«iaHfiiiiR6 2e0 

r . mm#m e hjjbr 2 oaarras v Mssaca; 

[0092](Ki:, 025 (d) ic^f J: a SS± 
jB*CMP*ffl^T¥fflft»*f 4. *LT. RVfldR 

fcC<0«Hlft«K6 2*iBfcrat 3 F1iftc«IB** % r6at 

»«««6*«*2<oai9Jt:ai«i4<i*. <^(c mm. 
i^m6±^^xmmnmme 2±tzM8Mtm6 3 $• 

L, »2<oai«i:«a:Rltffiflffc:, ft2<o8l«oy-x 
/HU-f >-*|6lO3MIJ:0t>J!£i>«*BS:«-rSft3<oai 
02 5 ( e ) ic^fj: 9tC. C1<0 
ft3<0««**y>T«aMIfc:P tR7SrCVD^?lC 

.ko^-rs. zcoptm7i±mmimm6 3c7)imR 
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vm 3 wiwBM&vwmemvttzm x imm-<^> 
wzx-m 3 £md£?izm<B&ztih. t*o 
x . p t r 7 tiff 3 «o?»asT'a?v %<aa«c»feaxj!f no* 

IBM6t»lt6 3^ffi£±tat^#JBl4£.tf3$f$mtt)8l6 £ 
ISI^cCMPJ-fflv^T^FS-ft^-r-S. 122 

P t K 7 

[ o o 9 3 ] $ t>iz. mm^mizmm^mme 4 ztm 

3>^^h8a~8c&t>"EIS9a~9cSr^ 

-eco^^. 023 iz5kTt¥mft$isi)mt>ix&. 
[0094] z<7)£ o iz^mmmmiz xtm , mpis 

[0095] ( m 7 gfflgJB ) *3gSfc$JBU*S 5 IHSSJg 

tarn-*-**!**"*-. 

[ 0 0 9 6 ] 02 6(*43dro)DUca*^tt§gile>g 
Off & £*-r*fifflTffi0T'$> & . i <0H 2 6 tcs^^awc 
»B<oai**«H2 0tf5fll«i:JW:4<Ott, y— t 

f?wmx-hh. H2o*>%&. sm«R4. p.t« 
5. mmw&emfptmnAmmmzzyiy-v 

»sw*K6a^pt«i7w2*flia-cy-h*-v 

[ 0 0 9 7 ) C tf>0 2 6 tC*f ^ftSawlUfCfirtt* 
02 7 ( a ) at/ ( b ) <oig»fii!EI£fHtvcBKJjr 

021 ( a ) a& < b ) icv-fxai** smmmt^ 

ilU $fcfc<€-tf>»fc:«<B2 4 (a) &tf (b) fc* 

-r ieu«*«* 4 coKh *) ccamwR e *xmtt 

02 4 ( b ) fciR-riHoja, 02 7 ( a ) fcij^Ig 

3Wtt< . 

[ 0 0 9 8 ] 02 7 ( a ) tzffiti 3 fc, JUSN&ttlRe 
2lzmttit:m2(omi8&-k#>t:2i&£mz. Pti7 
£ Jf fflt&BK 6 2 e&BBtzm o T . *>off 2 OfltSaiS 

«didfc»<cvDife*p&fflvvc#jfc*-4. 
[ 0 0 9 9 3 <MC, 02 7 ( b ) iZntt* o iz, 3iW± 

*e*asi 6 2 a<ssas l, $4) tmmmm e 2 mmtm 
2 cr>m$t±.<r> p t n 7 <o»m t & fcws ^ a 4 t* 

«T$ii6. £*tf=J:9. Sra*6^R6 2tcPtR7*>'Si 
[ 0 1 0 0 ] $ fcfc, %B^iB(=JliaNftfUK6 3 £i£fg 



-tiieti, as 5 mmm^t mmx-hhcox-'-m-th . 
tc^mm. 026 tznk-r*mt*mw.tm hti&. 
[01013 z<7)£ o iz^mtmmizztuf. mfs 

*mw.mw.x'*> o t t ff 5 mem t 

[0 1 023 £tz. ±lfiff 5~ff 7SOtJKB"Ctt. 
#1! 4 S V Mil^mSi t!5 tfJEMS tl 

/c, 9l«^IK4&^PtJR5URt:J|iaiefMR*f*<0Rt 

5r-^y>TPt^5^ttm-ri). LT, *»*PtK5 
[0 1 033 (ff 8HM^®) 02 8tt*W>JlaflS8X 
& . *SUfi^««**f*^B«i . -feyp h 5 >- ; J A 9 

(T) <ov— xavH^-f yratc^f-v^N'v-^ (c) com 

- . y h-b/kSrKGRBWtciettL*: rTCMjnjJ---/ hit 
?'J^^S^!^m^ * 'J j T* S . * t: . 0 2 9 ti0 2 
8 tc^-r^^^^fif 0S80T* a . 

[0 1 04 3 028tC*-r<J:-5{C. ^y3ySfi[30 1 
±tcS8R<oy-h«ffi2 2 03WBiftS<i"r^*. z\cr>y 

- h mm 2 2 o irfiu,^ u n vmsi 301 y 
-^hmv mtfttr) &&fSLZti. zn^zx 
*) h^yifxftm&ztLh. isV3>mm3oi±i,z 
temmtmm 302 &tm t r ^ a . 4^ *y-MS 

SI2 2 0«ii>-'J 0 llcSfl.ny^^ 

-yHCJiW^>p o 1 y-S i fr^tc&ziv? ? 

2 1 o^jiiaNetaR3 0 2«ta#j*s*vc^&. 

[01051 h 7*7^2 1 0±5r#tfSS*eiS 

M3 0 2±lC(i. TS5Pt«®3 0 3, PZTI304 
&tX±S5P tmfi§3 0 5«)fltmft&0>6*r£&S$«tt* 

tifr-vrtisfCtiiZI**? hr7/2 l 0(c«^Wtc« 
«g$ixi»J:3tc:, hy?72 1 O^jT-^n'-^ 

l, $ h iz z comm&m® 3 o 6 a _h(c«**> < u tr 

4 0 2***«LTV^6 . S 4>tCiO*^N*'J TR4 0 2 
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fc*>. mffltmi&3 0 6 a&lflIHB6*£jB?3 0 6b« 

fc**AyrJK4 o 2tfir&-?&ffif$.b%^x^& . 

[0 1 063 ±S8Pt®Bi3 0 5±OJirai&l£J&3 0 6 
a&tf 3 0 6b fcHi±gBP tfS305 IZ^l 3^ 
9b*—fr4fflf&ZtlX^&. zcoay 99 b*-Mz 

0 6a&tf3 0 6b, **A'iJ7l4 0 2£«iirtS:J 
V?? hT5^3 0 7*^«$il^. 

Co i 07] z<n^y99YT : y9 r 307\t— r>0)Ziy 

hT-7^2 1 0l:*tLT2oM$ill». ±SPPt 
H«i3 0 S\t2-o<n^y99 br5^3 0 IZtl^tllZ 
ftl&LX lo-r-PiS(t^<XTO§. 2oco±SPPttt® 

305 lt i o^tscp tti3 o 3 bmm#m 

Lti-tt(V*W^?CI,zttLXT&P tmM3 0 3 1 
5$t*m#J8i 3 0 4 A 3 3rfl§j£-C'$> h . ft o 

±g8Pt«fig3 0 5i:n>-^^hr7^3 0 7*^ 

tmfi§3 0 3&V r 3£I#effcJBt3 0 4«u 2-p^a-vn-v- 

®3 0 3RXS%mmfcm3 0 4<7)4--=5r< t t-^feSV^ 

im-fiii. ^zti-riz**r^is?cmz-»mzti&m 

[0 1 08] 7 hy°773 07 Z-kfrtzmfflim 

1306b ±.t,zi*mf%8mm 3 o 6 c l-c ^ & . 

■ltf>JIOI&f*§t3 0 6ct:(iStR(i<){:ffiIi*JM$ti 
■C^*. £<9l^;$y:|$9^5 2omw^?CK}g 
^$*ut2ocori>?? bT^V3 0 7tfm&-f& X o 

izmfcztix^z. zzx'^xtiz m Y )^o2 

-o<r>*W^9i bit. -M.\^zay99 byy^2 1 0 
RtTT&P tWM3 0 3i:^L^2^co^^^>-9 

[0 109] £t>l,z, ZOMmm<r>imizliny?7b 
*-)Vtfm&.ZtiX^h . zcoay99 b^-Mt^y 
99 N75/3 0 7^^^-^^C^^iiTV^W 
«ra^H3 02. 30 6a&t>'3 0 6b£mfflU ~> 
OaymS.3 0 ItX-mLX^. Zcr>ay99b*- 
Mz&mtfm.iib& * fu z\y99\-7y9'307 Atfffi 

ti&tl. ffl&3 0 7B&m!£ZtlX\ / ^. 

[oiio] $ t>iz. z<7)mm3 o 7 b zstsmmsm 
m3o 6 c±.i,ztemmimm3 o e d«?<it^ 
h . z commtmm 3 0 6 d fr*-;u#E 
m3 0 7Biznmi-^Xoizm^ti. i<ot'r*-^ 

K&JS#iI#>3ia ft£ .1 b iZ X K> m&.<?> t'775 /30 
7CA*Jgj£$ix§. CliX'bb'rT7^3 0 7C{±lIIS3 
0 7 B \,Z%5$ft\,Zffl@fei\.h . 

[0111] $^>tc, CKOh'rr^^s 0 7 c 

«raifi»)l3 0 6 d±£(iJiraf&f§]Bl3 0 6 e 



. z<r>wmmm. 3 0 6 e K<2?g&?)Eti?»a< t'r 

7*5^/3 0 7 ClcSM-rS ±3 £«§^j£$iU 

w&z&mtmfr&i tih ztizx *)mtt<vmk3 0 7 
d*>'^j£$*i.&. c:n^i£«i3 0 7D(ib'rr^^3 0 

7C£mSn,6<JWgig£$*l.£. Z0W&3O7DCD 

mw. b^oXoiz. m&liWmB&.ZixX^Xi>X 

[0 112] 028{Ct5UT, 3y^^h75/2 1 0 
frisky? 7 by'y?3 0 7 Aco^ti-t'tiit. isVzty 

mmimmizmm.^ixfzm^L^v-xxi.tbu^ y 
izm^mzmmztiz . zttizx*). mm,m*^> 

9c<nm^ifVyyi'*9<F>v-?mfY\s4 yiz-tti 
[0113] Z<DX olzLXB&Ztltz&mmfrJ'eV 

m 2 9 izijk-rx o iz. muzmmztxti-ttn h ? 
y-jy.9220' b**'*i'9Ci}>tb,%hmkcr>*)V 

y TMzmm2titzffif$.*G-tz> . 
[oii4] mz, *mmBmiz&z,*m&mm.comm. 
umzm3 o(a) -03 i(d) <Dxmmmm&m^ 
xmw-tz. 

[0 1153 ti*. 03 0 (a) t,Zm-fXol,z. y'ja 

yw&3 o i ±izy- bmm2 2 0 zm&mzmmfo 
■th. *lt. z<vy-bwm2 2o^wcy | j3y 
a«3oi ±.izmfflmmi& 302 zvm-t& . -e ix, 
z<7)immm3 0 2i l zisvnymM3o i^sl, 
o^-hm^2 2 oiz^-^-y -vrL^mw.(r>oy 
99 b-fc—)V*mnL. Z<nay99 b*— ;Uc^«5r 
*ii6atfCi:^J:03>'^^hr5^2 1 0 

b7°7^"2 i o z-sts mmsmj& 

302±tC. TS5Ptm®303, PZT|K304St^ 

±mp tti3 0 5 wmmmmm-h . 

[0 116] ft^W^ti. mi 0 OnmCOTSPPtmfii 

3 0 3*x^'v9mzx Y )mkth. mz. zcdt&p 

t*Si30 3±IZ%}1 50nmcOPZTl3 04^A- 
>v9X\i*/)i>7 ! )Vm\ l zX*)tm-fh. ZLX. S«Sr6 
5 0°C«0K*#ffl^4'T'CORTA (Rapid Thermal Anne 
al ing ) W&IZX 0 m^WL^h . P Z Tflg 3 0 4 ±tC 
ti, ±S5Ptmfig3 0 5Sr*«75 0 nmita-rs. 
[0117] -f-LT. Cix£T1ffiPtmfi&3 0 3. PZ 
3 0 4 St^±g5 Pt^ffi30 55:X7f y 9'tUJL L 
S^^+^-^^CS-SHR^tC^fig-r-S.. ZtllzX 
0, — D«0rJV^^ b7*7^2 1 0\,Z2r><F>5:*n~s9 

[0 118] ^rio, l2^t2UirV^\ miWA9m* 
m^X±.&PtWM3 0 5$rx-yf-v^L, S^fcrSSl 
0 t>^c§^M»<7)m20VX^«?rffl^-C 
PZT13 0 4StXToCP t!S3 0 3c7)i yf-y^$r 

[0119] mz. mffltmm3 o 2±c, ^4»*a- 
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ni/? c s-g o j o izmmt&mm 3 o e a s-ita-r s . 

-etT, £^JllI1^J13 0 6a±{C*|gAiJTJ8l4 0 

2 

[0 120] $^>t;. 03 0 (b) tc^-riptc, Z<7) 
*«>n* 'J T1K4 0 2 Jh£JW8N&ttK3 0 6b $rifl«^- 

^nccto. iira*e^)i3 0 6atiira*ai*ii3o 

6 b tf5BB(c*«''« 'J 7* JIS 4 0 2 jWht LfcflBfti: * £> . 
=5:*S. *S5A(JTIIi4 0 2i:U-C*iAl 2 O 3 |R. Jgfflfe 
mm 3 0 6 a&tf 3 0 6 b fc LXii~> 'J 3 

Sf^^fK3 0 6ai:LTr7XvCVD{Cj;§S 
iOJ (itWi&g: 3 0 0-4 0 0*0 &*VM£*V 
>-TEOSjgt (JtmaK: 3 0 0-4 2 5'C) £jgj£-f 

£<Of£. ^-WtS^flfttfcMM-fcjfctf), 5 0 0- 
6 5 0 , CcoK»#Bm4'T'T--;P£^<7)* { i?2 L. 

•v?mz&*)Bfcth. zhiz, Ai t o,Bi0ietttt£ 

BMM-*fctf>fc, 4 0 0'CcOB!^»Hm c t'-er--;P5r 
1¥3 U*. *^>f£, JIf§»&f§Jgl3 0 6bfc LT 
•) S i O z m <it»i&K : 300- 
4 0 CO fo&WZ*yyTEOSm : 3 0 

o—4 2 5*c) £«a#rtw*. 

[ 0 1 2 1 3 *JtytitflBe>*&. JBI3H&RK3 0 
6a<9J¥*£±SBPtmffi30 5. P Z TM 3 0 4 SI/ 
TffPt««3 0 3OjR9<9«K00. 2«JJLL2fSJaT 

MLX o . o 5fSia±3fitfilTC=-*- hnmt i U\ i 
fifcJ: 0, *«/<'jrH4 0 2{±^N*U-v ; J:<tfeai- 

[oi22i*fc. mffltmm3 O 6 ajW&K , 
«**/07 ^tt«B«>^*».4**, mmsmm3 o 6 a 

[0 1 2 33 **<'Jn4 0 2 (A 1 2 0 3 E Al, 
O y . TiO,, A 1,S i,O a 9) tPt+JlisfJJzm. 

mmmn t » 5$ismfi3 o 4 K^sfi&K**** 

»^'U TBI4 0 2 lc*b#u Wtt^ksW^ 

fg?4 0 2 fclO»t h t . »J TfK4 0 2 4>C0#> 

#a*3i7c$*u ^7c$ix/v:0yi.(f a i i m<?>7tmtf 

[0124] £ii£#LT*fl«®<DJ: 5 tc, iflSHft 
SI3 0 6 aSr»Wjfc*£fc:fcL Wjc2titiMz-tf A 1 
*5>T i ^7CfSt#aE»fej&IBi3 0 6 atcj: 9iglSr$*u 
£>& ot±3$f8^#iS 3 0 4 tftffcb 0 t3KcS*i*fc*>, 



[0 125 1 5r*>> A ltOaJKRtfAl.OjBtWWOO 
-7 0 0X:<7);^T«^6fcT^7T;*T'S>£>. * 

isozyme b&wtA \ ,s i y o z mmLx^ 

[0 1 2 63 Z<7)£olZ. *^N'UTIl4 0 2(±*^5r 
[0 1 273 JaJbtf>«j6*»6 . «l8HOHR3 0 6 acO0 
4 0 0'CmT) . *3«c % «l«RJP*<!63?JSLhtJP<«r 

i>*oX'$>zzti)m&L^) . s&Aizwm&z^m- 

ht. *«5JWB4*^^«>iW(±*mi5. »9I 
tt#:HM3 04, TmCS3«>dtt- (^UT>^t># 
tf))<00. 0 5fg.fct3t>*#< 3«J:0t/hSv^£ 

[01283 i^tc era*e«i^3 o 6 b±tcera^^ 

3 06c^«t«-ri,„ -eLT. ££73«raife^M3 06c 

h. *m^vTi®4o 2iz£K>mmtmm3 

0 6bc7)x./f->-j/$-5i|^^ff±§-t2:. 5j--yN'-x-y^- 

yyz®%frr>mmz®±X'Z h . mz. len^hico 
isMfr$>±&p t 3 o 5 Ksi-fs 3 ^ t-*-/p 

h 2 -e-LT, KSO'J^^'iJ-r--^ 

(6 00-c) z'+f-otzik. i'Vnymm3o itzmtt 

[0 1 293 03 1 (c) C$tJ:5(:, iv? 
^h*-;Uh2, h3%mmmh l{cr;P5-^A$r 

Sr >j 7 d- ^-fr-ca^a^if*. znmmi cmps? 

7, 3 07A&t/EII3 0 7B*^^§tt&. ^rtJ. T 
7, 3 07 ARttmk3Q7B*mfctZ>%-&*mLtz 

[0 130] mz. i3 1 (d) ^-rj:d(c:. ffi|J3 
0 7 B ZStsmWlimm3 0 6 c ±tHStelSK3 0 6 
d&t/ r 6e£fl@»3tJI^j£-t& (!.*>•?> ^ 2 m?tt%< 
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1, ay??h*-frh2RXSh3tfflmiz. MfSim 
JK3 0 6elCi«g^h4$r. «a&fH«3 0 6 d£RiI 
LIEU 3 0 7 D S b'7*-7H> 5 £> . * 

»>A£*yN- -y >?«MIU 'J7D-^IS:f 

ffl-ft$-ti-4. dfUrJ: 1 ,. @28^-TJ:3t, t'77 
7^3 0 7C&tfffi||3 0 7 D*^f£§ix6. 

co 1 3 1 ] zcDmtmmfc&^x . *m'<vrm4o 

2(i, *SOf£B*5gIfc#l . Ox 1 0" 5 cm2/siilT 
ft (A l 2 0 3 ) JBtT'£>l>. .rcDidd, *#A»jtJ8££ 

3>m (MUSS i NK) *J6«W-4IST^)3§{SW«5* 

£ t (c J: 4KJ6£|*jt**ftffi t>* 4 . 
[0 13 2] 3&(C. PZTBtoPbffiiMWjbZH&IL 
T i £Jfll^*£fcte£4PZT«^TiiW^.ihtf> 
SMb&*»^*. 4fc, Al 2 0 3 Kl4*e«WC***» 

•j Tmzmf%tmm~mft vxm&t&z t tzx o . 

1 , h 4 c7)gg$ *S»**oW*C3 y b o-zUTS . £ 
*S307B&tX307D £>J| V&flggfc: ^yb a—)\,X* 

[0134] £*>3S»»JI1«0*£\ **/<!; TBI: L-T 
(i. A 1 2 0 3 JKc7>fBl. Al.Oy. TiO,, ZrO,, M 

go,, MgTio, <tt -mwtmx'fo 
[0135] (f&9mtmmm3 2te*%,w<7>m9m 

fc, r TCM^iJo-x -y Hff*|&ft£!ffiMttM t'Jjl: 

[0 13 6] fcTF, 03 2 t^-r^*^g«S!Jt*£ 
£03 3(a) -03 5(g) IZiji-tXWSiWmZm^ 

[0 137] 03 3 (a) fcTjrt J; ? 

y«S3 0 1 ±i:y- Mi 2 2 0 i&ML > 7-*& 

t^H w-f y (mmiti* ) iisOzygfcsoimffiizB 
jS^S. ZixlzX*). y'J3>««3 0 H;h7^^ 
^*^fi£$ix^»„ y-hm®2 2 0£-£y>T^'J 



3^S«3 0 1±t«^|fe^lK3 0 2$:tttat. §^>C 
3^?h*-;«DLtpo 1 y-S i fc&VMi? 
yyxr-y (w) *?£iitf>jitf. £mc<tO> 
h7"7^2 1 0*^jft£it&. *LT. TSBPtmffi3 
0 3. PZTM3 0 4&I/±gpPtm«i3 0 5*1&WL 
L. ^-xy^LTJIigi£*£$l3 0 6 a£ $£>££?> 

[0138] 033 ( b ) tSjcTJ: ? Jf Hjfg 
iI306aSrf!fttl». 

[0139] <X^, 033 ( c ) fc^rf J: 3 tc, 
IITIBI4 0 $£>(C034 (d) t^-fJ; 3 

fc. JH3HUUIt3 0 6b y 7ffit4 0 2±tCif « 

■rs. 

[0140] mz. 034 ( e ) k^-tj: o «C, Jf Hftg 

aSIK3 0 6btCieil?«h 15r^n-r-S». IWSOISC 

xmmtmm3 o e h^-y^-y^^m^zWit^. 
*-;<-^-yf-yy*!g%fr'ommi l zffi±x'%z. <x 

fc. ffii&»h lOJggiW^igBP t«®3 0 5^^T^» 

?y? ? b*->i<h2zmu^z> . zlx. mm<ov# 

ys'U-T--^ ( 6 0 O'C) ^r^fojtf^. $ S>fc, 

3 v««3 0 1 izmth z\y?7 h*-;uh 3 *mx$ 

[0141] VMZ. 035 ( f ) IZTsk-tX d (c. ny^ 
^h7tt-/l^h2. h3St/ffilimh KCT^^X^AS- 

^.^••y^^Cctoitm-r-S). -etr. s^cr/R- 1 ) 

3 0 7 , 3 0 7 Aai^E»3 0 7 BaWP^Sil* . 
[0142] M:, 035 ( g ) (c^fJ: 3 iz. mffl$& 

mm o 6 c s *«/<u ri^4 o 3Rismmtmm3 o 

6d*«iWWB»Jjt"*-4. ^LT. a^^H3 0 6d 
(*£«l^h4$r^p-ri,. £<7)fflPXgtc:t3^T. 
A'|J7I4 0 3tix.y^y^<7)Xh -y/ti: LT#ffl^- 

306 d<r>x.-vi-y^immzWit^. *-a'-i 7 

*>7&®%fr'ovBmizm±x'Zh. mz. mimh4 

[0 14 3] -?-LT. X/N'-y^&tcJ; OT^Sx^ASr 

^±•5, r^5XT>A<7)b'r7-5^"3 0 7CSt/ffill 
3 0 7D*^«$ilS. ClOidlcLT, 03 2^-T 

[0144] liLhUJByl LtzX d tc^ttfcWJBt J: , 
7j<^N''jrM4 0 2&tf4 0 3*<EH?Sh iat^h4$r 

mmiz ayh a-^-ThZ t fi^X'* . 1E» 3 0 7 B&tf 

as 3 o 7 d coJU¥$-iiii(c 3 ^ h o-^-r #-e 
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[0145] ^mmm^mm^ms e^m-t. 

TS.®ZW*.LXtrsLtzmX'hZ> . WT03 6 ) T 
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